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(54) FUEL CELL STACK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To effectively miniaturize a fuel 
cell stack with simple structure, and to reduce a pressure loss 
of a reaction gas. 

SOLUTION: This fuel cell stack 10 is provided with first, second 
and third sub-stacks 12, 14, and 16 to be stacked, and 
intermediate plates 18a, 18b are interposed between the first, 
second and third sub-stacks 12, 14 and 16. The fuel gas outlet 
36b and the oxidizer gas outlet 42b of the first sub-stack 12 
are in communication with the fuel gas inlet 36a and the 
oxidizer gas inlet 42a of the second sub-stack 14, and the fuel 
gas outlet 36b and the oxidizer gas outlet 42b of the second 
sub-stack 14 are in communication with the fuel gas inlet 36a 
and the oxidizer gas inlet 42a of the third sub-stack 1 6. In the 
third sub-stack 16, the fuel gas outlet 36b and the oxidizer 
outlet 42b are in direct communication with a fuel gas exhaust 
passage 48 and an oxidizer gas exhaust passage 46 through the 
intermediate plate 18b, and the gas is exhausted in a direction 
opposite to the flow direction of the reaction gas. 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] It has the substack by which the electrolyte and the electrode structure which prepared the 
electrode of a pair infixed the separator in electrolytic both sides, and two or more laminatings were carried 
out to them. The reactant gas outlet side free passage way of the upstream substack which said at least two 
substacks are fuel cell stacks by which a laminating is carried out, and has been arranged at the supply 
direction upstream of reactant gas, While the reactant gas passage which is open for free passage to a serial 
is prepared, the reactant gas entrance-side free passage way of the downstream substack arranged at the 
supply direction downstream of said reactant gas It has the reactant gas outflow way which makes used 
reactant gas discharge toward said upstream substack from said downstream substack. The reactant gas inlet 
port and reactant gas outlet of said downstream substack are a fuel cell stack characterized by being 
constituted so that supply of said reactant gas at said reactant gas inlet port and discharge of said reactant 
gas from said reactant gas outlet to said reactant gas outflow way may be performed by the same side side of 
the direction of a laminating. 

[Translation done.] 
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damages caused by the use of this translation. 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention has the substack by which the electrolyte and the electrode structure 
which prepared the electrode of a pair infixed the separator in electrolytic both sides, and two or more 
laminatings were carried out to them, and relates to the fuel cell stack to which the laminating of said at least 
two substacks is carried out. 
[0002] 

[Description of the Prior Art] For example, the electrolyte membrane (electrolyte) which consists of 
macromolecule ion exchange membrane (cation exchange membrane) is used for a polymer electrolyte fuel 
cell (PEFC). It has the unit cell constituted by pinching the electrolyte membrane (electrolyte) and the 
electrode structure constituted by **(ing) the anode lateral electrode and cathode lateral electrode which 
become the both sides of this electrolyte membrane from a catalyst electrode and porosity carbon, 
respectively an opposite with a separator (bipolar plate), and this unit cell is usually used as a fuel cell stack 
to which the laminating only of the predetermined number was carried out. 

[0003] In this kind of fuel cell stack, hydrogen is ionized on a catalyst electrode and the fuel gas supplied to 
the anode lateral electrode, for example, the gas which mainly contains hydrogen, (henceforth hydrogen 
content gas) moves to a cathode lateral electrode side through an electrolyte membrane. The electron 
produced in the meantime is taken out by the external circuit, and is used as electrical energy of a direct 
current. In addition, since oxidant gas, for example, the gas which mainly contains oxygen, or air 
(henceforth oxygen content gas) is supplied, a hydrogen ion, an electron, and oxygen react in this cathode 
lateral electrode, and water is generated by the cathode lateral electrode. 

[0004] The above-mentioned fuel cell stack requires the comparatively big output, for example, in case it is 
used as an object for mount. For this reason, although the structure which carries out the laminating of many 
unit cells is usually adopted, while becoming easy to generate temperature distribution in the direction of a 
laminating in connection with the laminating number increasing, there is fault that the wastewater nature of 
the generation water generated according to electrochemical reaction etc. cannot fall, and the desired 
generation-of-electrical-energy engine performance cannot be obtained. 

[0005] The equipment currently indicated by for example, the United States patent Re No. 36,148 official 
report is known there. With this equipment, as shown in drawing 1 1 , while the fuel cell block 1 is divided 
into the 1st eel group 2, the 2nd eel group 3, and the 3rd eel group 4, the laminating of said the 1st thru/or 
3rd eel groups 2, 3, and 4 is carried out in the supply direction (the direction of arrow-head alpha) of 
reactant gas (for example, fuel gas). The 1st thru/or the 3rd eel groups 2, 3, and 4 have the unit cells 5a, 5b, 
and 5c of a predetermined number, respectively. 

[0006] Reactant gas is supplied to the fuel cell block 1 through Rhine 6, and this reactant gas is first 
supplied to two or more unit-cell 5a which constitutes the 1st eel group 2 in juxtaposition. Subsequently, 
after the reactant gas discharged by the 1st eel group 2 is supplied to two or more unit-cell 5b which 
constitutes the 2nd eel group 3 in juxtaposition, it is discharged by said 2nd eel group 3, and is supplied to 
two or more unit-cell 5c which constitutes the 3rd eel group 4 in juxtaposition. While being able to 
discharge generation water and inert gas effectively and aiming at improvement in the generation-of- 
electrical-energy engine performance by this, it is supposed that it will become possible to aim at 
improvement in the utilization factor of reactant gas. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, in the general fuel cell stack, in order to aim at 
simplification of a piping activity, improvement in an installation degree of freedom, etc., the configuration 
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which collects piping of said fuel cell stack to the same field side of this fuel cell stack is adopted. Then, 
when adopting the above-mentioned configuration as the fuel cell block 1, as shown in drawing 1 1 , the 3rd 
eel group's 4 reactant gas outlet is connected with the outflow way 9 through the return flow way 8 in which 
it was prepared by the end plate 7. For this reason, after the used reactant gas discharged by the 3rd eel 
group 4 reverses a flow direction by the return flow way 8, it will be led to an eject direction (the direction 
of arrow-head beta) opposite to the supply direction (the direction of arrow-head alpha) through the outflow 
way 9. 

[0008] However, with the above-mentioned conventional technique, if it is going to perform the thinning of 
an end plate 7, and short length-ization of the return flow way 8 in order to attain the miniaturization of the 
fuel cell block 1 whole, the problem that the pressure loss of the reactant gas in the enclosure part H will 
become large fairly especially is pointed out. 

[0009] This invention solves this kind of problem, it is an easy configuration, and while attaining a 
miniaturization effectively, it aims at offering the fuel cell stack which can reduce the pressure loss of 
reactant gas. 
[0010] 

[Means for Solving the Problem] In the fuel cell stack concerning claim 1 of this invention The reactant gas 
outlet side free passage way of the upstream substack arranged at the supply direction upstream of reactant 
gas, While the reactant gas passage which is open for free passage to a serial is prepared, the reactant gas 
entrance-side free passage way of the downstream substack arranged at the supply direction downstream of 
said reactant gas It has the reactant gas outflow way which makes used reactant gas discharge toward said 
upstream substack from said downstream substack. And in the same field side of the direction of a 
laminating of a downstream substack, supply of reactant gas at a reactant gas inlet port and discharge of said 
reactant gas from a reactant gas outlet to a reactant gas outflow way are performed. 

[001 1] For this reason, in a downstream substack, the pressure losses of reactant gas are effectively reduced 
compared with the configuration which returns the used reactant gas discharged by the reactant gas outlet to 
an outflow way through a return flow way. And while not forming a return flow way in the interior of an 
end plate and attaining the thinning of said end plate, it becomes possible to short-length-ize passage length 
good. Thereby, the whole fuel cell stack is miniaturized easily and improvement in space-saving-izing and 
attachment workability is achieved. 
[0012] 

[Embodiment of the Invention] Drawing 1 is the whole outline perspective view of the fuel cell stack 10 
concerning the 1st operation gestalt of this invention, and drawing 2 is the 1 partial-solution strabism 
explanatory view of said fuel cell stack 10. 

[0013] The fuel cell stack 10 is equipped with the 1st substack 12, the 2nd substack 14, and the 3rd substack 
16 which are arranged in the supply direction (the direction of arrow-head X) of the oxidizing agent gas and 
fuel gas which are reactant gas, and the middle plates 1 8a and 1 8b are infixed between said the 1 st thru/or 
3rd substacks 12 and 14, and 16. 

[0014] The 1st thru/or the 3rd substacks 12, 14, and 16 are constituted similarly, pile up the unit cell 20 of 
the number of predetermined groups in the direction of arrow-head A, respectively, and are constituted. As 
shown in drawing 3 , a unit cell 20 is equipped with an electrolyte membrane (electrolyte) and the electrode 
structure 22, and the 1 st and 2nd separators 24 and 26 that pinch said electrolyte membrane and electrode 
structure 22. 

[0015] An electrolyte membrane and the electrode structure 22 have the solid-state polyelectrolyte film 
(electrolyte) 28, and the anode lateral electrode 30 and the cathode lateral electrode 32 arranged on both 
sides of said electrolyte membrane 28. The anode lateral electrode 30 and the cathode lateral electrode 32 
consist of a catalyst electrode and porosity carbon, respectively, and said catalyst electrode has countered 
the electrolyte membrane 28 side. 

[0016] The 1st separator 24 is arranged in the anode lateral electrode 30 side of an electrolyte membrane and 
the electrode structure 22, and the 2nd separator 26 is arranged in the cathode lateral electrode 32 side of 
said electrolyte membrane and electrode structure 22. The 1st and 2nd separators 24 and 26 are constituted 
by metal sheet metal or the sheet metal made from carbon. 

[001 7] As shown in drawing 3 , in an electrolyte membrane and electrode structure 22 list in the end edge by 
the side of the long side (the direction of arrow-head C) of the 1st and 2nd separators 24 and 26 Fuel gas 
inlet-port (reactant gas entrance-side free passage way) 36a for it being mutually open for free passage in the 
direction of superposition of a unit cell 20 (the direction of arrow-head A), and passing fuel gas (reactant 
gas), such as hydrogen content gas, Cooling-medium outlet 38b for passing a cooling medium, the low 
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humidifi cation oxidant gas feed hopper (additional reactant gas feed hopper) 40, and oxidant gas outlet 
(reactant gas outlet side free passage way) 42b for passing oxidant gas (reactant gas), such as oxygen 
content gas, are prepared. 

[0018] It is mutually open for free passage in the direction of arrow-head A, and oxidant gas inlet-port 
(reactant gas entrance-side free passage way) 42a, cooling-medium inlet-port 38a, the low humidification 
fuel gas feed hopper (additional reactant gas feed hopper) 44, and fuel gas outlet (reactant gas outlet side 
free passage way) 36b are prepared in the other end edge by the side of the long side of the 1st and 2nd 
separators 24 and 26 at an electrolyte membrane and electrode structure 22 list. 

[0019] While the oxidant gas of low humidification is supplied to the low humidification oxidant gas feed 
hopper 40 rather than the humidified oxidant gas which is supplied to oxidant gas inlet-port 42a, the fuel gas 
of low humidification is supplied to the low humidification fiiel gas feed hopper 44 rather than the 
humidified fuel gas which is supplied to fuel gas inlet-port 36a. 

[0020] The oxidant gas outflow way (reactant gas outflow way) 46 which makes used oxidant gas discharge 
toward an eject direction (the direction of arrow-head Y) opposite to the supply direction (the direction of 
arrow-head X), and the fuel gas outflow way (reactant gas outflow way) 48 which makes used fuel gas 
discharge toward the direction of arrow-head Y are established in the lower limit edge by the side of the 
long side of the 1st and 2nd separators 24 and 26 at an electrolyte membrane and electrode structure 22 list. 
[0021] As shown in drawing 3 and drawing 4 , while the fuel gas passage 50 which consists of two or more 
slots which extend in the direction of arrow-head C is established in field 24a by the side of the electrolyte 
membrane and the electrode structure 22 of the 1st separator 24, this fuel gas passage 50 is open for free 
passage to fuel gas inlet-port 36a and fuel gas outlet 36b. 

[0022] The oxidant gas passage 52 which opens oxidant gas inlet-port 42a and oxidant gas outlet 42b for 
free passage is formed in field 26a by the side of the electrolyte membrane and the electrode structure 22 of 
the 2nd separator 26. This oxidant gas passage 52 is equipped with two or more slots which extend in the 
direction of arrow-head C. The cooling-medium passage 54 which opens cooling-medium inlet-port 38a and 
cooling-medium outlet 38b for free passage is formed in field 26b of the 2nd separator 26. This cooling- 
medium passage 54 is equipped with two or more slots which extend in the direction of arrow-head C. 
[0023] As shown in drawing 2 , while the middle plates 1 8a and 18b are equipped with the 1st passage plate 
60, said middle plates 1 8a and 1 8b are equipped with the 2nd passage plate 62 by which a laminating is 
carried out to this 1 st passage plate 60. As shown in drawing 2 and drawing 5 , the fuel gas interflow way 64 
which opens fuel gas outlet 36b, the low humidification fuel gas feed hopper 44, and fuel gas inlet-port 36a 
for free passage is established in one field 60a of the 1st passage plate 60. This fuel gas interflow way 64 has 
formed the guide section 66 while constituting the long picture-like passage which extends in the direction 
of a vertical angle along with one field 60a of the 1 st passage plate 60. 

[0024] The oxidant gas interflow way 68 which opens oxidant gas outlet 42b, the low humidification 
oxidant gas feed hopper 40, and oxidant gas inlet-port 42a for free passage is established in field 60b of 
another side of the 1 st passage plate 60. This oxidant gas interflow way 68 has formed the guide section 70 
while extending in the direction of a vertical angle along with field 60b of another side of the 1st passage 
plate 60 so that the fuel gas interflow way 64 may be intersected. 

[0025] As the 2nd passage plate 62 is shown in drawing 2 and drawing 6 , crevices 72 and 74 are formed in 
field 62a opposite to the field which counters the 1st passage plate 60 corresponding to fuel gas outlet 36b 
and oxidant gas outlet 42b. These crevices 72 and 74 are open for free passage through the groove 
connection passage 76 and 78 on the fuel gas outflow way 48 and the oxidant gas outflow way 46. 
[0026] The 1st and 2nd substacks 12 and 14 are constituted similarly, and oxidizing agent gas inlet 42a of 
said 2nd substack 14 and fuel gas inlet-port 36a are prepared in the same location as oxidant gas inlet-port 
42a of said 1st substack 12, and fuel gas inlet-port 36a (refer to drawing 2 ). Although the 3rd substack 16 is 
constituted like the 1st and 2nd substacks 12 and 14 and abbreviation, it has not prepared the oxidant gas 
outflow way 46 and the fuel gas outflow way 48 for making used oxidant gas and fuel gas discharge toward 
the direction of arrow-head Y. 

[0027] As shown in drawing 1 , the 1st thru/or the 3rd substacks 12, 14, and 16 constituted as mentioned 
above are in the condition by which the laminating was carried out in the direction of arrow-head A, and end 
plates 80 and 82 are infixed in the direction both ends of a laminating. By inserting in end plates 80 and 82 
in one the tie rod which is not illustrated, the fuel cell stack 10 binds tight and is held. 
[0028] The piping structure 84 is formed in an end plate 80. This piping structure 84 equips the direction 
(direction of arrow-head C) end side of a long side with oxidant gas supply pipe 86a connected with oxidant 
gas inlet-port 42a, cooling-medium supply pipe 88a which is open for free passage to cooling-medium inlet- 
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port 38a, and the low humidification fuel gas supply pipe 90 which is open for free passage to the low 
humidification fuel gas feed hopper 44. Fuel gas supply pipe 92a which is open for free passage to fuel gas 
inlet-port 36a, cooling-medium exhaust pipe 88b which is open for free passage to cooling-medium outlet 
38b, and the low humidification oxidant gas supply pipe 94 which is open for free passage to the low 
humidification oxidant gas feed hopper 40 are formed in the direction other end side of a long side of the 
piping structure 84. Fuel gas exhaust pipe 92b which is open for free passage on the fuel gas outflow way 
48, and oxidant gas exhaust pipe 86b which is open for free passage on the oxidant gas outflow way 46 are 
prepared in the lower part side of the piping structure 84. 

[0029] Thus, actuation of the fuel cell stack 10 concerning the 1st operation gestalt constituted is explained 
below. 

[0030] As shown in drawing 1 , while oxygen content gas (only henceforth air), such as air, is supplied to 
oxidant gas supply pipe 86a as oxidant gas, for example, hydrogen content gas is supplied to fuel gas supply 
pipe 92a as fuel gas. Furthermore, cooling media, such as pure water, ethylene glycol, and oil, are supplied 
to cooling-medium supply pipe 88a. Moreover, the intact fuel gas and the oxidant gas of low humidification 
of low humidification are supplied to the low humidification fuel gas supply pipe 90 and the low 
humidification oxidant gas supply pipe 94. 

[0031] For this reason, in the 1st substack 12, fuel gas, oxidant gas, and a cooling medium are supplied one 
by one to two or more sets of unit cells 20 piled up in the direction of arrow-head A. 

[0032] As shown in drawing 3 , the oxidant gas supplied to oxidant gas inlet-port 42a which is open for free 
passage in the direction of arrow-head A is introduced into the oxidant gas passage 52 established in the 2nd 
separator 26, and moves along with the cathode lateral electrode 32 which constitutes an electrolyte 
membrane and the electrode structure 22. On the other hand, the fuel gas supplied to fuel gas inlet-port 36a 
is introduced into the fuel gas passage 50 established in the 1st separator 24, and moves along with the 
anode lateral electrode 30 which constitutes an electrolyte membrane and the electrode structure 22. 
[0033] Therefore, in an electrolyte membrane and the electrode structure 22, the oxidant gas supplied to the 
cathode lateral electrode 32 and the fuel gas supplied to the anode lateral electrode 30 are consumed 
according to electrochemical reaction within a catalyst electrode, and a generation of electrical energy is 
performed. 

[0034] On the other hand, after the cooling medium supplied to cooling-medium inlet-port 38a moves along 
the cooling-medium passage 54 established in the 2nd separator 26 and cools an electrolyte membrane and 
the electrode structure 22, it is discharged by cooling-medium outlet 38b. 

[0035] As mentioned above, the oxidant gas and fuel gas which were consumed by each unit cell 20 are 
discharged by oxidizing agent gas outlet 42b and fuel gas outlet 36b, respectively, and are sent to middle 
plate 18a arranged at the downstream of the 1st substack 12. In middle plate 18a, in one field 60a of the 1st 
passage plate 60, while low-concentration fuel gas is supplied to the fuel gas interflow way 64 from fuel gas 
outlet 36b, the intact fuel gas of low humidification is introduced into said fuel gas interflow way 64 from 
the low humidification fuel gas feed hopper 44. 

[0036] For this reason, the low-concentration fuel gas supplied to the fuel gas interflow way 64 and the 
intact fuel gas of low humidification being enough and fuel gas inlet-port 36of 2nd substack 14 after 
homogeneity was mixed a are supplied (refer to drawing 5 ). 

[0037] On the other hand, in field 60b of another side of the 1st passage plate 60, while the oxidant gas of a 
humidification condition is supplied to the oxidant gas interflow way 68 including produced water from 
oxidant gas outlet 42b, the intact oxidant gas of low humidification is supplied to said oxidant gas interflow 
way 68 from the low humidification oxidant gas feed hopper 40. Thereby, on the oxidant gas interflow way 
68, like the above-mentioned fuel gas interflow way 64, after the oxidizer gas of a humidification condition 
and the intact oxidizer gas of low humidification are mixed by homogeneity, oxidant gas inlet-port 42a of 
the 2nd substack 14 is supplied. 

[0038] In the 2nd substack 14, while the fuel gas supplied to fuel gas inlet-port 36a is supplied to the anode 
lateral electrode 30 which constitutes an electrolyte membrane and the electrode structure 22 like the above- 
mentioned 1st substack 12, the oxidant gas supplied to oxidant gas inlet-port 42a is supplied to the cathode 
lateral electrode 32 which constitutes said electrolyte membrane and electrode structure 22. For this reason, 
while a generation of electrical energy is performed by the electrolyte membrane and the electrode structure 
22, the oxidant gas and fuel gas which were consumed are sent to middle plate 18b. 
[0039] This oxidant gas and fuel gas that were consumed are supplied to fiiel gas inlet-port 36a of the 3rd 
substack 16, and oxidant gas inlet-port 42a, after being mixed with the intact oxidizing agent gas of low 
humidification, and the intact fuel gas of low humidification through middle plate 18b. In this 3rd substack 
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16, like the above-mentioned 1st and 2nd substacks 12 and 14, fuel gas and oxidant gas are supplied to the 
anode lateral electrode 30 and the cathode lateral electrode 32 of an electrolyte membrane and the electrode 
structure 22, and a generation of electrical energy is performed. 

[0040] Subsequently, after used fuel gas and oxidant gas are discharged by fuel gas outlet 36b and oxidant 
gas outlet 42b, they are directly sent to the crevices 72 and 74 of the 2nd passage plate 62 which constitutes 
middle plate 18b. 

[0041] As shown in drawing 6 , in crevices 72 and 74, the fuel gas outflow way 48 and the oxidant gas 
outflow way 46 are open for free passage through the connection passage 76 and 78, and used fuel gas and 
oxidant gas are sent to said fuel gas outflow way 48 and said oxidant gas outflow way 46 from fuel gas 
outlet 36b and oxidant gas outlet 42b. 

[0042] Furthermore, used fuel gas and oxidant gas flow toward the direction of arrow-head Y whose 
direction of arrow-head X is hard flow, and are discharged by the exterior of the fuel cell stack 10 through 
fuel gas exhaust pipe 92b and oxidant gas exhaust pipe 86b (refer to drawing 1 ). 
[0043] In this case, with the 1st operation gestalt, as shown in drawing 7 , it sets to the 3rd substack 16 
located in the style of [ of reactant gas ] the supply direction lowest. The used fuel gas and the oxygen gas 
which were discharged by fuel gas outlet 36b and oxidant gas outlet 42b It is constituted so that it may 
return to the fuel gas outflow way 48 and the oxidant gas outflow way 46 directly through said oxidant gas 
outlet 42b to said fuel gas outlet 36b and middle plate 1 8b. 

[0044] For this reason, compared with a configuration, the effectiveness that the pressure losses of said fuel 
gas and said oxidant gas are reduced effectively is acquired conventionally which returns used fuel gas and 
oxidant gas to the fuel gas outflow way 48 and the oxidant gas outflow way 46 through a return flow way 
from fuel gas outlet 36b and oxidant gas outlet 42b. 

[0045] And while not forming a return flow way in the interior of an end plate 82 and attaining the thinning 
of said end plate 82, it becomes possible to short- length-ize effectively the passage length corresponding to 
said return flow way. Furthermore, in the fuel cell stack 1 0, the piping structure 84 can be collected to an 
end-plate 80 side. While miniaturizing the fuel cell stack 10 whole easily and narrow-izing the tooth space 
for installation of said fuel cell stack 10 by this, there is an advantage that attachment workability improves 
effectively. 

[0046] Drawing 8 is the 1 partial-solution strabism explanatory view of the fuel cell stack 1 00 concerning 
the 2nd operation gestalt of this invention. In addition, the same reference mark is given to the same 
component as the fuel cell stack 10 concerning the 1st operation gestalt, and the detailed explanation is 
omitted. 

[0047] The fuel cell stack 100 is equipped with the 1st thru/or the 3rd substacks 102, 104, and 106, and the 
middle plates 108a and 108b are infixed between said the 1st thru/or 3rd substacks 102 and 104, and 106. 
The unit cell 109 which constitutes the 1st thru/or the 3rd substacks 102, 104, and 106 is equipped with an 
electrolyte membrane and the electrode structure 1 10, and the 1st and 2nd separators 1 12 and 1 14 that pinch 
said electrolyte membrane and electrode structure 1 10 as shown in drawing 9 . 

[0048] The 1st and 2nd separators 1 12 and 1 14 have not prepared the low humidification oxidant gas feed 
hopper 40 and the low humidification fuel gas feed hopper 44 which were used with the 1st operation gestalt 
in an electrolyte membrane and electrode structure 110 list. 

[0049] Thus, with the 2nd operation gestalt constituted, fuel gas and oxidizing agent gas are first supplied to 
a generation of electrical energy of the 1st thru/or the 3rd substacks 102, 104, and 106 a complement every 
at fuel gas inlet-port 36a of the 1st substack 102, and oxidizing agent gas inlet 42a, as shown in drawing 10 . 
For this reason, while a generation of electrical energy is performed by the 1st substack 102, the fuel gas and 
oxidant gas by which the part was consumed are supplied to fuel gas inlet-port 36a of the 2nd substack 104, 
and oxidant gas inlet-port 42a through middle plate 108a from fuel gas outlet 36b and oxidizing agent gas 
outlet 42b. 

[0050] In the 2nd substack 104, while fuel gas and oxidant gas are supplied to an electrolyte membrane and 
the electrode structure 1 10 and a generation of electrical energy is performed, a part is consumed and it is 
sent to the 3rd substack 106 through oxidizing agent gas outlet 42b to fuel gas outlet 36b and middle plate 
108b. In this 3rd substack 106, the fuel gas and oxidant gas which were consumed by generation of 
electrical energy are directly discharged by the fuel gas outflow way 48 and the oxidant gas outflow way 46 
through oxidant gas outlet 42b to fuel gas outlet 36b and middle plate 108b. 

[0051] Thereby, with the 2nd operation gestalt, while being able to reduce sharply the pressure loss of said 
fuel gas and said oxidant gas compared with structure conventionally which returns the fuel gas and oxidant 
gas which were consumed by the 3rd substack 106 through a return flow way to the fuel gas outflow way 48 
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and the oxidant gas outflow way 46, the same effectiveness as the 1st operation gestalt is acquired — the 
miniaturization of the fuel cell stack 100 whole is attained easily. 

[0052] In addition, although each unit cell 20, 1 09 is constituted from the 1 st of this invention and the 2nd 
operation gestalt which were mentioned above by the type every [ which arranges a long side side 
horizontally ] width, this long side side may consist of types every [ it was made to point in the direction of 
a vertical ] length. 
[0053] 

[Effect of the Invention] In the fuel cell stack concerning this invention, in a downstream substack, in order 
to discharge directly the used reactant gas discharged by the reactant gas outlet on an outflow way, 
compared with a configuration, the pressure losses of reactant gas are reduced effectively conventionally 
which returns said used reactant gas to said outflow way through a return flow way. And while not forming 
a return flow way in the interior of an end plate and attaining the thinning of said end plate, it becomes 
possible to short-length-ize passage length good. Thereby, the whole fuel cell stack is miniaturized easily 
and improvement in space-saving-izing and attachment workability is achieved. 

[Translation done.] 
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